Mitochondrial effects with ceramide-induced cardiac apoptosis are different from those of palmitate.
The objective of this study was to evaluate whether ceramide, palmitate, and inhibitors of mitochondrial electron transport chain shared similar effects on the mitochondria of intact cardiomyocytes in order to determine the likelihood that ceramide and palmitate utilize similar mitochondrial mechanisms or pathways to apoptosis. In embryonic chick cardiomyocytes, ceramide, 100 microM for 24h, induced a 42.9+/-5.8% increase in cell death assessed by the MTT assay, and a significant (P<0.01) 3.9+/-0.6-fold increase in apoptosis assessed by propidium iodide staining of permeabilized cells. Mitochondrial potential (delta psi (m)), as demonstrated microscopically and by flow cytometry of cardiomyocytes stained with a J-aggregate dye, was markedly and significantly reduced by ceramide, palmitate, and two different inhibitors of the mitochondrial electron transport chain-rotenone and antimycin A. In contrast, the effect on mitochondria as assessed by CMX-Ros oxidation was dramatically different, as palmitate, rotenone, and antimycin A each produced a reduction, while ceramide increased CMX-Ros fluorescence. Further ceramide-induced cardiomyocyte apoptosis and loss of delta psi (m) operated through a cyclosporine-insensitive pathway similar to rotenone and antimycin A but distinct from palmitate which induced apoptosis though a cyclosporine-sensitive mechanism in these cells. These data suggest that ceramide acts on the mitochondria of intact cells through a cyclosporine-insensitive mechanism likely from a combination of actions including production of mitochondrial oxidants. The discordant findings between ceramide and palmitate suggest that palmitate-induced cell death is not primarily mediated by de novo ceramide synthesis.